Objective: Adolescents and young adult cancer survivors (AYA) are a unique subpopulation with high levels of distress and unmet need. To date, studies have not disentangled distress due to developmental life stage from distress due to cancer survivorship. This population-based study allowed a direct comparison between AYA cancer survivors, older adult (OA) cancer survivors, and their cancer-free peers.
| PURPOSE
In the adult psycho-oncology literature, researchers consistently cite the vague risk factor "younger age" for adverse psychosocial sequelae such as mood and anxiety disorders. 1, 2 These persistent psychosocial sequelae are important to address as they can negatively impact quality of life, 3 neuroendocrine and immune function, 4, 5 and in certain circumstances, survival. 6 Specific research concerning this "younger"
population has shown that adolescent and young adult cancer survivors (AYA, between the age of 15 and 39 years old) 7 have unmet informational, practical and psychosocial needs. [8] [9] [10] However, despite awareness of greater psychosocial risk and unmet needs in the AYA survivor population, the relationship between age category, cancer survivorship, and psychosocial outcomes lacks clarity.
In particular, it is unclear if the prevalence of mood and anxiety disorders observed in the AYA cancer survivor population is a result of the higher overall prevalence in this developmental life stage, as some authors assert, 2 or if there is a differential mood and anxiety disorder response to a cancer diagnosis by age group. If a greater proportion of AYA cancer survivors receive mental health diagnoses compared not only with older cancer survivors, but also with their same-age peers, this could argue for greater AYA-specific psychosocial treatment options and outreach to reduce incidence. Elucidating the relationship between age, cancer survivorship, and psychosocial outcomes is important as it may have implications for practitioners and administrators deciding where to allocate cancer survivorship resources.
It has been difficult to explore associations between psychosocial outcomes and age of cancer survivors due to the relatively small size of the AYA population (4% of all cancer diagnoses in Canada), 11 the agespecific challenges of recruiting this population, 12, 13 and a lack of research funding and infrastructure dedicated to AYA oncology. 14, 15 Additionally, the AYA cancer survivor cohort is made up of both those who were diagnosed as young adults and those who are survivors of a pediatric cancer diagnosis (diagnosed and treated at <15 years old), adding complexity to researching this population. Despite this complexity, researchers have attempted to answer questions about levels of AYA distress relative to other age groups in convenience samples. 
| Outcomes
The self-reported outcomes of interest in this study included self-perceived general health status, self-perceived mental health status, and self-reported health care-professional diagnosed mood ("such as depression, bipolar disorder, mania, or dysthymia") and anxiety disorders ("such as phobia, obsessive-compulsive disorder or a panic disorder"). The CCHS asked all respondents from each cycle standardized questions to ascertain these outcomes (Appendix A). Self-perceived general health and self-perceived mental health were scored with 5-point Likert-style responses including excellent, very good, good, fair, and poor. We dichotomized the responses by collapsing excellent, very good, and good together as 'good self-perceived health,' and fair and poor into a second category 'poor self-perceived health' . We collapsed fair and poor together because both of those responses indicated a high level of uncertainty in the respondent relative to the other positive responses, and this allowed us to take a more conservative approach to dichotomizing these variables.
| Covariates
We considered a number of potential covariates as possible confounders in our models. These included standard social determinants of health (sex, marital status, personal income, education level, employment status) and physical comorbidities (asthma, arthritis, migraine, COPD, diabetes, heart disease, back problems, high blood pressure, peptic ulcer disease, stroke, and incontinence). Given our research question, age group was a particularly important covariate, and we hypothesized that age group was an effect modifier to the relationship between cancer survivorship and the psychosocial outcomes of interest.
| Analysis
In order to account for non-representative sampling, Statistics Canada utilizes a complex sampling design incorporating unequal selection probabilities and multistage selection that involves clustering. 16 Through this technique, a survey weight is assigned to each CCHS respondent that corresponds to the number of individuals in the population represented by this unique sampled participant. We used these survey weights in our analysis, and therefore we present descriptive statistics as proportions rather than absolute numbers. We stratified descriptive statistics by both age (AYA/OA status) and cancer survivor status.
In order to calculate estimates of variance, we used bootstrap weighting procedures with 500 bootstrap replications. This technique enhances the reliability of confidence intervals. We rescaled the bootstraps using the procedure recommended for the pooled approach to combining CCHS cycles. 17 To test our hypotheses, we used weighted logistic regression models 19 to examine for associations between cancer survivorship and binary psychosocial outcomes. We utilized backwards elimination techniques starting with the most complex model including all potential confounders. We removed covariates from the model sequentially, one at a time, and considered a variable to be a confounder if
removing it from the model resulted in at least a 10% change in the odds ratio for the coefficient of the primary exposure variable. We present both unadjusted and final adjusted odds ratios and present the final covariates retained in the models. We tested the effect of age as an effect modifier using an interaction term between the dichotomous variables age category and cancer survivorship status, using the Wald test to determine if significant effect modification
by age was present. 
| CONCLUSIONS
In this study, we used a unique population-level dataset to examine the relationship between age and cancer survivorship on psychosocial outcomes. We found that in the AYA subpopulation, surviving cancer is strongly associated with psychosocial morbidity above and beyond the higher levels of psychosocial distress expected for the AYA developmental life stage. The differential impact of cancer and age on psychological morbidity is significant because in the past authors attributed elevated levels of distress, mood, and anxiety disorders among AYAs with cancer to a "life span pattern of distress, where AYAs naturally have a higher prevalence of psychosocial disorders" (pg. 61). 2 Our large study lends considerable support to the increasing number of small studies documenting higher AYA distress with higher measure fidelity. 1 Additionally, there is consistency between the findings of this study and other studies exploring age-by-condition interactions. 22, 23 These cycles of the CCHS effectively captured self-reported psychological data on a relatively large sample of post-treatment AYA cancer survivors (881 respondents) while also providing large samples of relevant comparator groups. This is important because the documented difficulties of recruitment and retention of AYA study participants 12, 13 have previously rendered assessing these questions difficult or impossible. Researchers often cite "younger age" as a possible risk factor for psychosocial morbidity in cancer populations 1 ; however, to our knowledge, this study may provide the first evidence documenting increased AYA risk as compared to cancer-free peers using population-level data. 
| Clinical implications
While we found statistically significant differences in the prevalence of mood and anxiety disorders between survivors and cancer-free peers in the OA group, the absolute magnitude of these differences was very small (1-2%). The differences observed within the AYA group were much more pronounced (~10%). Due to these differences, AYA cancer survivors may achieve a greater benefit from enhanced age-specific psychosocial oncology programs and access to primary-care mentalhealth services. Our results provide evidence that supports the importance of investing in AYA-specific psychosocial intervention research to address the unique challenges of this age group. Current psychosocial oncology programs may not be meeting the specific needs of AYAs 
| Study limitations
Although this study has limitations, they are offset by the importance of this study in closing known gaps in this literature. Limitations include the following: (1) the cross-sectional design that does not allow us to explore the impact of age at diagnosis, trajectories of distress over time, or other temporal factors that could play a role in psychosocial outcomes; (2) the inability to generalize study find- 
